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(57) Abstract 

A method for producing a desulfurizing agent characterized in that it comprises admixing a mixed aqueous solution containing a 
copper compound and a zinc compound with an alkaline aqueous solution to thereby form a precipitate, calcining the resultant precipitate, 
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desulfurizing a hydrocarbon stock using the desulfurizing agent. 










m 






m 


it 




4^ 












it 


-a- ^ ^ M 


^ tK ^ 




t 


T 






]} 




m 






m 










L 








^_ 








m 




m 




L 




#■ 








:^ 


fife % ;^ ^ y 


- ^ m 




X 


m 


it 


m 






it 








a 




fife 






^ # ^ . - 








m 








— 












m 






m 




it^ fife L > 






th 




m 


it 




m 








tK 


m 






-r 


^ :z t ^ 








m 




m 




:^ 


m 






J; 




# 






f' 


mmm ^ ^ m 






it 




m 








•r 




;^ 








m 


-r 


5 


o 





AE T^yy^-^^m^n 

AL r/^/<^r 

AM Tjy^^=.T 
AT ;:^hyT 

AU jx^h^yr 

AZ Tify^>'<'< Cz-W 

BA /KX— T • ^yu*^^! rfft- 

B B ^'^jV/< 

B E ^)V^— 

B F • 7 r y 

B G T'/U:;?/ y T 
B J 

BR :/^v^/W 

BY --i^/^— 
C A 

OF ^^T-P^)-^ 

CG =iv=r— 
CH 

CI n— hC^7}?T— 
CM V 

CN 4^® 

CR =3;^^' • y * 

CU ^rt— 

CY 

CZ ^i5/=» 

DK T^V-^— 



DM 




KZ 


DZ 




LC 


E E 




L I 


E S 




LK 


F I 




LR 


FR 




LS 


G A 




LT 


GB 


mm 


LU 


GD 




L V 


GE 




MA 


GH 




MC 


GM 




MD 


GN 




MG 


GR 


=¥y 


MK 


GW 






HR 




ML 


HU 




MN 


I D 




MR 


I E 




MW 


I L 




MX 


I N 




MZ 


I S 




NE 


I T 




NL 


J P 




NO 


KE 




NZ 


KG 




PL 


KP 




PT 


KR 


mm 


RO 



irvh^^'^^ SD — 

;^y - SG /u 

y^^yT SI ^or/^-T 

if^^H SK ^ci^T^r 
^)vr^r SL • u-;*-^ 
/w^^-tvy/U:/ SN 
:7K^^^T SZ ;^^7-:^7^'K 
^□r^/=I TD K 
^■^-=1 TG h — =i'— 

-^'^ K^TIB3.--=i'>^^ r/>rT TR 

^t^S TT hy— y-;/K' h^<=f 

■^y TZ ^>'i*^z^r 

^^zd-zj^ UA 

^— UG ^iS\^^ 

Yu ^-=f-x7^^^r 

ZA mT:7y ;(7#tftl® 

• ^> K 

yW— ^r — T 



wo 00/48733 




PCT/JP99/00697 



1 

m m m 









fltt fiilE O 


5t :^ 


*3 ct TJ« f b tK * <D 




^ ^ 


















^ W ^ ffi^ 
















^ . 






e^c K n ir ;^ 




tt S ^ <b 






f— 

D 


m 




o iUiL «i£ M 


cry ^ 




;^ *5 J; u« fb tK * 




llJi M 










m 


•r s o 




























W ^ fi^ 
















^ ^ efe K 










^ ^ ^ 








:^ 


;^ 


(COG) , 


vi^ -ft ^ iffl :^ ( LPG) , -r 




1^- ^ o 






10 


CO 






m 








— ^ 6<j (c: 












A/ T V> 


^ o 




<^ M . efc K 37= 




ir X ^ 




$ 






■5 


tK ^ M efe: 




m 




a 












L 




-t* ^ 






\z. 




















o 










1 5 








tK ^ 






tL 


o T 












ft ^ 6^ 


J35i iit 


:^ 


I± , Co-Mo^ 5 Ni-Mo^ 












v> X -ft; 


tK ^ 


m 




m 














i- S ©it -fb 


tK * 




^ ^b ffi fpMc: OS ^ ^ -li: X 


^ * -t- -5 












x ^? § 


o 














20 






L 




-y 


(7) X 0 fi:'^^-)5'^\z. 


it m M ^ 










^.^ 








X S *5 X . ^ S 






I' 








^ fi :tJi Jt 


CO w 








}£ (DM 




m 



wo 00/48733 



PCT/JP99/00697 



2 

^mmnr^ :^ V zf . m it ^ m m ^ n ^ ^ 

* ^ 55 * 1^ L. T . m X. It . 

ZnO + H2S = ZnS + HzO 
5 ZnO+ C0S= ZnS + CO2 

-C^$tL5^t®c^/cJ!6. HzS. COS/^ if (Dfi:^,— ^ jit: je^T 
<t h f£ , ^ H J 0 *3 J: CO 2 # § ^ ^ 

^ it tk m ^ (D m ^ m & 0 . I p pmu m t /^-5 j: 5 l--< 

/l^ T- t= S ^ T -5 o 

T(Di&mm(DmMx-h^ ^ <d m ^ iz mit m ^ m ^-t ^ ^ 

i ^5 *P ^> i^ T V^ 5 . m ^It . - T ^ h (Mccarty et 

al;J.Chem. Phys. vol. 72, No. 12, 6332, 1980:J.Chem.Phys. 
20 vol. 74, No. 10. 5877, 198 1 ) CO W P;^ b L T V^ S J: 

/^^"^-i^^^tbsa^-^wajaso. ippma o T % , 



wo 00/48733 




PCT/JP99/00697 



3 







*t ^ 




T 


. N i ib^ J: 




® C7) {5 




Ay 








M 


*3 *3 




X 


U * 9 ( 


It m ^ 


0. 


8^;^ _t ) 


o 














. -Si 


^ ^ b T 




m 




ISA. 












*3 T 






CO ^ J: 


o X mm. 




/J* 




T 


1 




b 










^ t . m 


CD -fL tK. 




if J 






















CO 5^ H 


^ ^ 














u 






t 






^ b T v^ 


■2) o 




















. ^ 




V 


^ ^j: :^ 


^ M 3^ -r s 




















n ir 






ux mm. 










TO 












tL ^ -t- 


< . 


i& 


^M. 1^ <D 


jpj- b T J: 




fefr 










0 






. J: 19 




X 




7K ^ ^ fife W 




I— t 






X 










mm. V 






— (7> J: 9 


S s 












w 




$ 






« 








> 






o 








tie 






X 


a -e CD M ^ 


<7> fifft St ^ « 














L- 






<D m 








td . 


m 


^4 




(73 








^ 


1: 


^ X' ^ 










*!> 


X 






b 


0 




' — 


CO X ^ 






4#^¥l-123627 




<k 






J: 










1-123628-^ 




IS fi . ^ - 


ffi lb" ^ lofe ^1 


<D 




it 








i: 




M - M 


- 


T 


/I. ^ r> ^ ^ ^ ^IJ <^ 




3t 








m 




L 


X 








. r H lb 






v> 


5 




a 


{d 














;^ 1 p p b T ^ -e # 










IS 










it 




X 




b b . 


>- 















wo 00/48733 



PCT/JP99/00697 



4 

^j^ ffl 5 « ^ {d . ^ ^ m r- ^ X ^ (D m & (D BLm 
n ti i-s ^ v^ „ 

^ . v^ < -o z). <7) :r P ir :^ jo -c . J3M .h L T ffl v^ b 
T 5 o 

L U ^ ^ fl^i « ^ij ^ v^ = 5/ ^ /I. ^ fl£ ^ 

^ CO {5 id co*3 J: ^CO,^ ^ A. T- ^^ S . ^ ^ v^ 

5 <^ ^ fljj. 5i£ O # ^ T . tK * t C0*3 J; Ut CO 2 <7> R 

^5 ( ^ :^ it R j:^^ ) ^#^^^f|^^#9i:v^5 
Ra M ^ j5s ^ -5 o 

^l#M ¥ 2-204301-^ <2^^tt, ^(Dy^-^l^itJ^Jt^n^^ 



wo 00/48733 




PCT/JP99/00697 









(7) ^ 


A 




>' 


m Tfe 


5 r 








^ A 




^1 i: 












Tir Jsfi- Afei 

Wit t£ 


»^ 










M ^ s o 
















5 


^ h iz. ^ 7km <D ^^^^ 


T "C — 




>r /i^ 5^ flJi j^ij ^ ^ 


ffi -r 










L 






^ iSJ ffiir 










''i 










it s 




■Ac >^ . K 6<3 




;e)^ ^ 






o 












^ 5^ ^ 




-a: s 








10 


M ± ^ (D m m m m t'^ m 


**- 


^ ^ -r 


< 






S ^ 6<] d {± 










o 




^ o 




























tJ§ o T . ^ . 


/> 


ft 09 ffl 


J; 




. -ft: tK # 


m m- 




^ s fte ^ ^ L -c ^ 


fiji fiiii ^ s 






«ff flft m 




15 






t -r ^ 














^ ^ * {1 . _h 12 (7) 






M ^ 





^ V m^^ h tz m - m. m - ^ ^ :is X XI y ^ tz ^ m. 



20 ^ tii-± ^ BL m, m ^ m X . ^ it 7k m m.u <D sum. ^ n ^ 



wo 00/48733 



PCT/JP99/00697 



6 

it ^ m ^ pph^m (mm ^£ mi^T X- \^ ^ o.ippb^i^v^) 
ip ^ * ^ . T m 0^ Bi^m (D m^j^yj m X xf m it 

m ^ L . mitm-mit^i'^m^!mji^mi$i^mf=.tk. 
^ ^ ^ ^ m is X xf y ^ it ^ j\y ^ ^ m ^ . ^ 
^{^^^L. '^htitzmitimm^i^^TKmrnyc-r^^t 

fi . I - lom A % X ;^ ^ ± td. m 1 m m CD m, m M (D m m: 

3. miti^m^i^cD^jv^Tkm^mei^ m% (d ^^y^^. 

15 ^;«^:^^'fiffi bTi50~300'C-etT9Jiiaili ^fciti2(:i 

4. ^-fb-^i^. M.^it'^mio2:xj^T/u^=zf7J>.it^!m^ 

20 miitT % =^ ^ j^m.^ m ^ m f:L . ^ (d 



wo 00/48733 



PCT/JP99/00697 



7 

5. m Hiio m ^ (D ^ J;: XJ^ ^ fz. n ^ /i^ (D ^ ^ 

fi . 1 - 1 0 a ft % -e -5 ± te II 4 \z. mm (7) m,mm <D mm 
5 6. mitmmf^i^(Dm:7t^7i^mmm6i^m%uT(D^^7k 

m :^ ^ m b T 150- 300°c T 9 _h IS ^ 4 * 5 

10 ^ m it m <7) :^ m . 

8 . 7K^/j^ft:7k^J!Siisf^/vJt/55o.ooo5~o.4t s 

9. H :^ 0. 05~ SOatm, ^ 1 00 ~ 400°C . ^ M ^ ( GHS 
V) 200- 1 0000 h - ' (D ^ j^m. ^ n 0 JtlS^ 7 * 8 

1 0. mn^it7^m:^^^Tfi:ff>^x'h^. tk m y ^ m :^ :^ 

^/^tt::OSo.oo0 5~o.4^ fj^ ^ m (D 7k M ^ ^ ^ ^it-S ±sd,m 

1 1. 0. 05— SOatm. ^ 1 0 0 — 4 0 0 , ^^^^ (G 

20 HSV) 200~10000h - 'CD^#T'HJ£«ii^fT 9 -hlBlM 1 0 

1 2. 15 riT 4^ 5jit H ^ fi 5ppb (vol. ppb) £i T i 



wo 00/48733 



PCT/JP99/00697 



8 

fSLmm i&.T ^ m X xf ^ ^ fz \-± ^ ^ i r x j ^ 

<D mi^yt . 4^ I- PS ^ ^ S ^ (D -c v^ ^ 

it^ m (o m ] t 0 m m \-± . iKi^mi\:.^ m t 

( 1 ) m - mm - \ ^ isimm (7:> mm 
15 <i:^i«) *3j;Tj«ffiibMb^#> (^jx.{^. mmmm . m 
(m X. t£ . mm-r h V ^ ^ m.m:a v ^ (d 

20 ^ # -f- 5 o T . # b fc ^ it ^ 270~ 400°C a -C 



wo 00/48733 



PCT/JP99/00697 



5 o 



m ^ m ^ (D m it -a- !^ m m (.m t -c ) t^, ii^o.i~i 
mo 1 / 1 m -e 5 0 * fc . m^-^m^cD^f^m^ ( i: u 

T) , ii ^ 0. 1~ Imol/im S -e S o m ^ ^ raMk 



-a- % 


<^ (7) ^ 








;5S 






m ^ *5 


T ^ : 




( ^ tb ) =1:0. 


3~ lOU & 


t . 


J: ^) 


* L < 


1 : 0 . 5 ~ 3 S 


^ s # ^ :^ L < 


• J. 


1 : 1~ 


2. 


3^ S 


t t fj: ^ 
















^ f> 


. "f- X 


^ y 






^ CO 






$r 1 ~ 5M 


4 % 












- ^ 


<b EE fp^ m 




<^ ^ Jl^ . Ji IE 


X 


^ y - 






U T . if 


L ttS b ^ 




rs m^^M . mm.m. 




if o 






o T ff 




So ^ (7) ^ jyt 




^ ?£ 






1# ^ 




(7) -e 


}i , :/ a -t 




{;i *5 tt 
















# ^ CO ^ 






. !P ibt if 




b 


o 








^ - fgf 


it ^iQm,^ iz i-i 




^ mm 


it 










^ 2 ~ 3 m s % m 




^ ± m 


t 


L T 




O ^' — 


o -a- . mit 




m t m. 


m 


<b ^ 


m t ^ ^ ts m 


mit^m (tc t X. 




. m m 




n A 








m it 


n 


^ i! 








2^ . ^ JC) SIJ 




11 L 


T 



wo 00/48733 PCT/JP99/00697 

10 

:^3_V^ ^ M 'fb ife ^ ^ L T fi: V^ „ 

<^ v^ . _h 12 c7> ;jt U r b fc ^ fb ^ - ^ -ft M 

im^ tt^ mm . m ■. ^i& = i: o.3~io3g^, 

& ^ L< ttl: 0.5-3^;^. J; I5$f* L< «1: 1-2.3^ 
I&) ^X<k-^#3 ( M X. fi* . Si ^ :^ . i^^i^/^if) C7)7k^r^ 

ii ^ 0. 01 ~ Imol/m it -T? -5 „ S 



1 0 fi % m ^ Jfe 5 « S i- S 



1 5 



20 





JR 




L 


T 










m 






m 












ft 








o 
























IB 


}^ 








tK 






% 


a 






tf 














;^ 




CO 






t 




J: 






( 


2 


) 


















^'j 














J; 










m 












( 


m 








m 




) 


*3 


J; 




T 





wo 00/48733 




PCT/JP99/00697 



11 





V -A 






—■J 

T 










. T ^ m h V ^ 


^ t' 




/J> 


< 




1 


Ifi 


) 


J- 




M -B- '{{^ t T /U y % K 


( M ^ 






m 


■:^ h 


y 


V 


> 






y t> A <jf /j> < 


t ii 1 




) -Sr 










t 








C $ -a: 




o 


(D 






T 








^ 2^ ^ T :;57 y 


w ^ 




/in 


;t T *5 ^ 






(D 






^ 


m 


-a 








t 




m 


^ L 




t> J: v^ „ 










L 


fz 




m 




(j: tR L . 








o 




f 


\ 






m 










tK 














ft ^ 


L 


T 




m 


it m 


- ^ lb ^ - ^ 'fb T /L- 




> 
















o 














^ 








0. 1 ~ imoi/im >s -e -5 „ 


a 


v7i» ill 

fix 


CD 














0.1-1 mo i/m;gf-efe5o ^i-a- 






T 








A 




^ 


^ ii ^ 0. 03~ lmol/1 


S S -e 




^ o 


^ -fb 


m 








it ^ 








^ m 














^ 6 «^ T , ^ 


a- <^ ^ 






T ^11 : 








r 


/I- 5: 


=^ tt) = 1 : 


0. 3~ 1 


0 : 


0. 05 ~ 2^ 


m 


N 


J; 






L< 1:0. 6—3: O.S—lig^ 


h 




(' -r 5 


O 




























^ y 




O 



wo 00/48733 




PCT/JP99/00697 



12 



. ^m^i n . ^ iz. m ^ ^ n cd ts^ ^ 





^ *3 It 5 JE 




if^ ^ % it L 


T 






2 6niin 


urn CO ± % (7) m-m 










t 


^ i 


M ^ 


















. mitm - m. 


it m m 










^ ^ 


?^ fls: {C 


. i& JS ^ 


. m X. 










<Jf ^ 2 ~ 3 


4 % 




X ^ m 






O 




<7) m -a- iz. 


« . HI 


-fb ii^ ^ M i& 




T /i^ ^ ^ 




m 




m t 


^ 


^ m, i\i ^ m 


( fc t 










i^) ^ 


^ ^ 


^5? U T *3 V> T 




^ V^ {± M 








^ i6 gij 




L T *5 V^ ^ 




tK ^ ?S ^ 








X h o 




. _b IS 60 1^ 












it M $& - 




5: = A ?g ^ 




( m ^ ttx 


m 






^ : ffi i& 


: T 71^ 




. 3~ 10 


: 0. 05~ 2 jg 


1 m . 





1 : 0. 6~ 3 : 0. 3~ im-K ) ^ X -g- #) ( ^-fl X. . m^^. 

^^L;^cf^, ± ^ ^ m 27 0-^ Aoo^c m X m ^-r ^5 ^ 
y-it ^ ^ (7) m m ^ (D ^ m t i^x (d m m n . ii^o.oi~i 
moi/mag -e 5 o mmmmn. mm^k (d mitm - mitm. 



mmii^m b' (D m -m 



^ X 



wo 00/48733 



PCT/JP99/00697 



13 











it T }\y 




- 


A ?g -a- ^ 


1^ ^ (D \mi ^ ^ mt^ . 




1 " 


- 1 


0 1 


1 J 










{31 






-r 






o 












V ^ 


-e 


X 


± IS -e m 






D 






V 


















< 




0 . 


5 ~ 4 ^ 




% m ;K 


^ tf tK * t ^ ?S ;^ ;^ {m 




X. 








m 




Pi 




) 




^:^y^(D^tET\^. 150~3 




5 0°C 








51 




^ SI 


7 


S r ^ 


\^ ^ . m m (D wimm n 


























u 




f 


HE 


CO 








T ^# 




tb Ac $i 














T 






















CO 


m 


m 






'^e ^ iii: 










/K 




V^ 




m 






^ ® i& sgt ^ ^ ® {;i ^ tie L. T v^ 5 o 
























<ir 7V }i - ffi f/p" 43 j; t/ $0 - 




IE 






T 










fife 




1 ~ 1 0 M ft % fij # ^ b 




T 








oO 










® $p 














JV 






* • 










® 








*3 












^^^^^^■^"^^ :l t \z. X. 












m 




L 






0 














ft 






L X . 






-e 




-5 


O 






































*3 J: tJ^ / fc {i 5/ >r /I. 



wo 00/48733 PCT/JP99/00697 



14 





<^ * ^ j1 
















^ - ?m 




• ^ tS: L X ^/^ 5 T' . ^ lb IE i& ^ (7) <k ^ 6tJ 




^ a ffl ci 




O 


CD tzi ib ^ 


^ s ^ ^ V^ :^ ^;/ >r /l^ ^ ^fi -e }^ |g - ^) ^ -f" 








iG ix. k;^ ^ m m vx m Tj: t <D m\ K fit:^ ^ M ^ 




<h i;:: 


X 


/L (9 Tfi- Jfe JUi 61 h6 ^ ,^ i# -5 ^1 








o 




— 






1 0 










J: 5 ^ - 




5^ <^ /I- 1^ 5g:r ^ ;J3 j: /- ^ fc -fb ffi 3|& ^ (7> 




y 




^^^I^^JhLT. iffi?£tS/£4^#. =S:*ti#$^i:;5o 
















^ -i^ ^ xj^ m ^ (D mn-^ ^ A ^ soppb^;^ 


1 cz 
I o 


T ^ b . 


J: 


^) 0 ^ U v^ ^ T SppbgA T b . $^13: 




ft ii I® 




^ # T -c 0. sppbje; Ti-rsr,b;$s-e#Sc 




















?a -T? CO ?t 




20 




9 * f«j # ii. 5 CO -e , ^ m m m. m m 




iSi J?) 5 


>- 








X. ^ m.m.n . ^ <D m. m zf <D m b 



wo 00/48733 



PCT/JP99/00697 



15 

(CUT. m K. i-£ . pjf -^m (7) m m mmmm . 

-r fj: t> h . J: ^ mm:^ mit . mit^km mm ^ 

5 ±m (D m i:i ^ -c n h tL tz m - ^ - m m t ioo~4o 
o°c m m (D m. m m . ^ i-^ m it 7k m m n ^ m - ^ ^ - 

T /V 5; ^ A — X ^ 5i£ ^IJ t 100~ 40 0°C m ^ <7> ;K fa ffl . 

10 (D -m ^ ^ . ^itykmrnm^^mi^. m ^ <d urn t l, 

v^ « ^ - ?E - T ^ - i> ^ - X ^ asi Sit m ) ^ tifz 

15 ^;(jp-r57K^sfi. n ^ ^ ih. X ^ m mt m 
-y — (7)&xih^fz^. m n m it tk m M L X ^ ji- m X 



wo 00/48733 



PCT/JP99/00697 



16 



10 



15 



^_ W » . ffl ^ ^ ^ # it L T iS H is: :^ $ H 5 . ii 
^ m <t pk m <7) m ic \^ ^ ghsv^^s 2oo~ 5oooh- 'mm . 
^ ^ <t 7k m (D m ^ ^ LHs V ~ 1 Oh - ' a ^ .jr § ^ 

0 ^ i6 J: v^ „ 

^tz. m - -^^^ - x^m.mm ( ife im^ «i - ^ i& - r ? 

S *6 . ^ - M f/a - M ^1] 3fe t» ® ( ^ V> «(1 - 



i& - 7- /I- ^ ^ -^7 A _ X ^ 



^'J 5t ^ a ) <^ itr »i #j 



^ <li ^ ^ 85 « /gJi. ^ij ^ 5: ^ « L . m\tm fjt -v 
b v^ „ :i (D :^ m i;i J: thit ^ ^ :ff ^ m n t x m 

^ ^ ^ ni ^ ^3 i:i ^ ^ X ?> m it tk m f£ t' m it 

Mf^ :^ in. ^ <D X ^ - ffi - X ^ ^ M ( ^ V^ 

{i^-aEi&-r/u^-r>A-x^flj£i5£^j) a)^n t^mm ^ 

^ T v^ 5 m ^> , n m it M m J: V) m m ^ ir 

^ (Dx , m - -y^^m^mm im.^^^ - mf^ - t jv ^ 

20 ^^^■^:^^ti)^X^:^^ 



wo 00/48733 



PCT/JP99/00697 



17 



10 



1 5 



20 



nii m,m \z. ^ (D Co-Mo/5ib m^^^ i± Ni-Moj?4 ^ ^ ^ ffi i& @^ 

m m t ^ I. . ^ m jstm m j: ^ -z mm ^ ^ ^ 

t' ^ m X :h tzM m (D m m m ^ ^ W L#5<?D 

. ^ & o T tK ^ M 14 ^ -T? # S it flJi, «^ L ^ . 

w i^mm -^j: 9)} ^ ^ m -r ^ „ 

m^i-^. ^atlSftT;^/^ ( P>g ^ » *5 v^ T « . c.~C5<^ 

>- . LPG, ^ h -i- ^ -t s Z7 /V u -r -7 , COG/^ if 

% <^ ^>>> ^ 



wo 00/48733 



PCT/JP99/00697 



18 

* -C -r ^ r pl tg -e 5 „ 

0 ^ m m. m m 
5 r i:: m mm ^ ^ XI itm m ^ 7j< L. . ^ ^ y) mm 

i^mm -r ^5 . ^ m :i ti ib m mm j: y) m m ^ n fj: 

mmm 1 

mmmi^j:ummm^^i: kd wi^ ( ^ tb ) -e * 
10 -r^m^Ti^mm ( m m n ^ ti ^ ko. 5mo\/i) , meox: 

m 280°C -e;^^L. 7K(c:;!jP;tT;^vy~^Lfcm. iHiiU 
15 ^#L.^?F$flJ,^j(r^:7T-^h)^^Jnb. iE^S 1/8^ 

S0.2inol/1) ^ ?t L . ^^^L/c^. SOO'C ^ £g M ^ U 
^ iSlt M ^ # , JiJ£ 51 ttr IE <D ^ 7^ (D ^ ^ & 

20 « sm J: % -e o -Ac o C fliiiit -^ij M HE lOOcc^ ^ L 

iisi^sKt^ ( m -M: 20 cm) 7i< m 2{:^ m % ^ ^ ^ m :^ ^ ^ 



wo 00/48733 



PCT/JP99/00697 



19 

^ ^ <D m. ^ m ^ m X ^ m i 7j^-rmf&:A^ t^: ^ 

^ (13A;^ ;^ ) ^ GHSV = i200h- ' , ?k m X ^ m :^ :^ = 0. 01 

/^ tt) . ffi ;^ 0. 02kg/cm^ • G. U m 2oO''C (D ^ T X BLm 





8 6. 9#a% 




8 . 1 ^fi% 




3. 7^g% 




1 . 3§M% 




3 mg • S/Nm^* 
2 mg • S/Nm^ 



1 0 

r 5 , sooom Til (D mm ^ ^ 0. ippb£^T-x?feo -a^^ 

PD) ^ ffl S ^ 1=^ P r ^ :7 ?i jd j; 5 ^ fi j; 
15 SiJ ^ L o 

-YT-Y — /i.(7)ta^ (196K) J: "9 t> {& gf ^Sr ^ -f- 

W t- ?S ^ L . U^*^ W CO tti P ^ FPD-^ ^ ^ h r ^ 



wo 00/48733 



PCT/JP99/00697 



M ^ 1^ ^ L . U^?= ^ ^ it ;!ra m S o u^^ IT 1^ f ^ 
-y -X ^ ^ m \i. . ^ ^ y T — ^ \^ ^ ^)FP 

5 ^ <^ ;^ J: 5 ^ ffi T PS . mm:^ ^ ^ ^ ^ looi^ 

;^ ^ i^; T r r3 — /I. K f ^ :y :r ?i J -g- ^ „ 
^ i(a #!! 2 

®^ . m m ^ x:^ m. \\L r ^ ~ ^ \ : i : 

^^ 0. 5mol/l) ^ , 60°C {c:^o/ci^®^-:h h i; ^AcdtK 
( it 0. 6mol/l) r# U ?S T L . mw^^ 

15 -e . L j:t ®; ^ ^ 28o°c -e M fife L . tK ;!jp ;t t 

T 4 h ) ^ \^ . ttSi/s-r^-^jiiifbffiu^ji^Lfco 

''^ T . ^ lb tb :/c: fig Jl^ ?r ^ ^ 5/ >5r /I- tK ^ ( N i 
^0.2raol/l) {Cl^gLfcm. $£;^L. ^ 300°C -T? ^ ^ U T 
20 il5£ fiiiE ^1 ffl ^ # fc o hij ^ <D 5/ >r ^ » 

5fifl:%-efeo ' (Dmm.mmmi^ioocc^^m l tern. 

im.mm & 20cin) {c:7K^2i^|g%<lr-^tp^^^:7^ <&»{£ji 



wo 00/48733 



PCT/JP99/00697 



21 

^ Ji: . M. ^ ZOO'KZ -C m jt-r ^ z t \z. X V . ISL m M ^ U . 

^ (D an m ^ m X . ^ i i:i yjk -r m !^ h ^ ^ :ir 

:^ (13A;^X) ^ GHSV=1200h- • , tK ^ /ii? rt? ;^ :^ =0 . 0 1 

-'l^ i:b ) . f±. :h 0. 02kg/cm' • G . U ^ 250°C (7) ^ T . fl^i 

0. ippbJgX T o /Co 

^ i(g m 3 

58 *5 <£ u« 5i ^ g& fp^ ^ 1 : 1 o f ij -a^ ( ^ /i^ tfc ) ^ w -r 
10 ^ Tki^m ^ . ^ Go^c iz. ^ o f- m -r h V ^ (D 7i<, 1^ 
(M^o.6moi/i) \:imw\^^j:i!)^hmTi.. tt m ^ ^ c 

^y-tb/-^. Migib. ^;^L. ^nf^mm ( r ^ :7 t 

;^o.2moi/i) m L , f£ L . m 3oo°c -v m . fsim 

2oo°c m 7u -r ^ ^ t iz. J: ^ , fstmm ^ mt^ o 



wo 00/48733 PCT/JP99/00697 

22 

r^jff :^ (i3A:ff :^ ) ^ ghsv = 1 200h- ' , 7Km/fI5m:^^=o. 

01 (^/l-fcb) , JE;^;0.02kg/cm=' • G, ?M.S250°C<D^{4^T 
. iUi fliS Cl -yt L fd o 

5 B# 6^ ?|IJ f:i t r ^ , 6 0 0 0 B# r^l CO 51 # id 0 . 1 p p b iji. 
T 1? o o 

tb ^ M 1 

m ^ ^ *5 j; 5^ ^ 3E $a ^ 1 : 1 <7) f ij ^ ( ^ /I- it ) -e ^ ^ 

-rs M^Tk^'if^^ri^ 6o°c iz ^ tc mm-r h v a o tk ^ 

10 m ( It 0. 6mol/l) m «^ b ^, T U o ^fiScUfd 

15 OX: X m ^ ^ t X ^ ssL^m ^ '<%t^o 

^ (D Btm. m ^ m X ^ ^ i ^ -t- m ^ b 5 ^ rtr 
:^ (i3A:*f^) GHSV = i2ooh- ' , tK ^ / ^ rfr :^ =0 . 01 

( ^ /V' It ) . S. tl 0. 02kg/cni=' • G. M 250^^ (D ^ i^^ T X . 
20 flJi. (D ;^ «^ ^ 3: ^ ^ 6^ ^ L t ^ ^ . 

i26om m m m ^ X 2ipphx ^ y) . ^oy^m.M&n. 

cut L T o o 



wo 00/48733 



PCT/JP99/00697 



23 

it m. m 2 

'M. ^ 7^ m w. ^ ^ \z. ^ ^ m Bi -r h y ij^-^otki^ 

^ ^ L X . m «{£ ^ij fls: ^ o H^i. Iii£ ^IJ fls: <D - >r 

/t^ CO ^ w s 5 m a % X o o 

V^ X , ilJi M BiF fl2 lOOcc^ 3f£ tt L fltt (jaa«iit® 

10 S30cm) \^i^m2{i^m''/o ^ ^ tj^'&m ^ mm ^ ^ . ^& 

20 0t: -C 51 i- 5 ^ {' J; «5 , fl^i. S£ 5r ^# „ 

^ 60 jiJi. M ^ ffi v^ T . ^ 1 ^ i- ffi ^ 75^ lb -5 fl5 m 

( 13A ) ^ GHSV=1200h- ' , tK ^ / ^ rfT ^ =0 . 0 1 

(^yl-tb) . lE;^0.02kg/cm^-G, M;^250°C<D^<^T-C. 

1 5 HJ£ i£ #t t o 

m^m^ik :^ ^ (D mn-^ ^ & ^ m I. h ^ 

2200R# 0 p# T? . 21ppb-e^i9. CO fiilt ^ m . 

^ ti ;!jn L T v^ o fc „ 
^ ii 4 

20 m^^^. mm.'&W^ -iti ^ XJ Jl- ^ =■ ^ J-^ ^ I : I : 0. 

tv0.5mol/K 0. 5mol/l*3 J: tJ« 0. 15mol/l) ^ ^ € 0 °C {3 o 



wo 00/48733 




PCT/JP99/00697 



24 

5 ^ y - ^ L m . iii U . ^ b . ^ % j^J ^ ;!jd L . 
^ ^ m m =^ ^ /u tK m m (Nilt^o.3mol/l) 

^ , :^ u . ^ 3 0 0 °c -C' ^ ^ u . mmMmm^^nt^o 

BL Jv^ M nti m (7) 5/ ^ <7> W ft . 7 M ft % T o fc „ 

I' ( llJi ffjS » S 200 cm) {vi;^K^2^4i^%^'^tp^^:;5f;p<;:SrM 
m ^ . m 20o''c -e 55 i- S CI J: 9 . ^ ^ij ^ „ 

- <75 JUi ?r ffl 1/^ T . ^ :^ ^ 31 :/ 0. Img-S/l 1^ ^ tf ^ 

1^ ^ ^ LHSV=1. 7 , tK * / i^ V =0. 3 ( ^ /l' i:b ) . 

15 9. 5kg/cra=^ • J^g ^<>J 3 7 0 1: ^ # T T' flJi « L o 

(Houston AtlastfcM) 6^ (CpJ ^ L <b i ^5 . 40 

oom m <D ^ ^ Hi T m (o.oosmg-s/i) ^fe^-cfoo 

20 mm m 5 

y^^:^:7ai >'0.1mg-S/l^-^ti'--=¥lhVLHSV = 1.7, tK^/ 



wo 00/48733 



PCT/JP99/00697 



25 

^dr-th:/=0.3(^/Vj:l:), ffi;'79.5kg/cin'-G, M^^370°C 

ouston Atlas?± M ) ^ B# 6<J d ffllj ^ L ^ r ^ ^ 4000B# 
5 m(Dmm^'^l^^W,Tm ( O. 005mg-S/l) * o fc o 

^'ytzmm'rhv^M.T^mm (2^^o.6moi/i) 
10 ?fe>5s?>?gTb. mm ^ ^ c ^ ti r± . ^t^^ + ^^iciTK-c' 

iJfe -e , f£ b fc ^ ^ 5: ^ 280"'c T' fife L . tK :?jn ;t X 

^^y— ^L^rm. ?«i§L. ^^L. "7 -7 T 

15 fj^m m ^ mm ^ ^ m (Ni^^0.2mol/1) 

b m X ^^^L. ^ SOCC X ^ fife U . m ?nJ flif IE ^ # /c „ 

<^ajj.fii^jBui2f$^icc^-^-r ^ n y i?' — (f^^o.6-r 

Tfe 5 :^ ^ GHSV = 2500h- • . E :^ 1 k g/ c in " • G . tafi^SS 



wo 00/48733 



PCT/JP99/00697 



26 

^i>*>fLfCo ^co^^, tU P ;^ ^ CD CO^ ^ J* 1. 8^$:|i o/o 
^J: o fc o 





9 0. 0§g% 


CO 


2. o§!a% 


7km 


8. 0^&% 



10 



15 



20 



it mm 3 

^ ^ . 5"^ ^ ffi IS *3 J; tJ? tK ^ f fc: T ^ ^ A ^ 1 : i : 

0.3 i^jutt) (Dwi^-^^^-r^m-^Tkmm^s meox^iz. 
i^-^r:imm-rhV'>M.ykmm (^^o.6moi/i) izmwi^ 

mmi.. K^tL-/t„ C tl. ^ ^ 280°C T' ;^ b 

Stj^l] "7 -7 T ^ V) -kmrnX^f^'i^^ ^1~ 2min(D P 4^ 

^iSt ^ij HU ^ flc ^ f# ;t o J3Si M ^IJ III f E (7) = 5/ ^ (D^^ mn. 

5 fi s % -e o o 



wo 00/48733 



PCT/JP99/00697 



27 

?a m 200^0 -e ii 5c -t ^ ^ t iz. ^ V) ^ jsimm ^ nr^o 
^ (o m.mm ^ I. ti ^ jt^ w . mmm q t mm (d ^ 

#T{ci, ^ 2 \:i yjk -r m. h ^£ ^ m ^ :^ ^ m \^ ti t ^ 
^ . m n :ff ^ (D com m n \^ om A % -x^ ^ V) , ^ ^ ^ 

5 it R }t> X ^ mm fj: ± ^ :!)^ ^ h nt^. 

10 200''c -c il -r S r i: (c: J; <9 . flJi 5^ j ^ = 

i^T iz. , m 2 i:i 7jk -r m h ti: ^ U -a- :^ ^ m I. t :l 
^ . \ii n iS ^ (D com ^ ^-ii^ \^ Q W- m % X- ^ y) ^ ^ tz ^ 

it R Jt^ \^ ^ ^ ti: U m 1. ^ ^ h n t:i . 

15 it 15? 0ij 5 

5^ ( 0. 6moi/i) t ^ m eo'^ n \^ ti m m ^ 

20 m^mr^l^. jtiiL. ^itbfcf^. :i n ^ ^ 280^; fife A5c 
L:^c„ m ^ ^ :^ iz lju ^ ^ ^ ^ V — t \^ tc . ?^)1L. 



wo 00/48733 PCT/JP99/00697 

28 

^ m L . m I ^ 2mmcD m m: ik I- ^ m V ti o r o m ^5£ ^ 

5 -It. ?a ^ ^ 20ot: 51 5c t- 5 r ^ (z: J: f5 . HJi a M ^ # „ 
T {31 , ^ 2 i- M fife ^ 5 ?g -a> :;^f X ^ ii U fc ^ 

-fb S I- J; S ?a ^ _h # b H o 

10 ttmm 6 

^mm . mm^^:^^xfmmT/i-^~^M>^i: 1:0. 

mm-f- h V yi^mm (^^^o.emoi/i) i-mwi^^^i^^ib 

15 ii: ^ 1/4 X s $ 1/8^ >- ^ ^ ^ L . m4oox:-cm^v 
^ ^ ^ looocc^ ^ J* L aji. a w ( 13^1 e ft $ 200c 
m) yi^ m 2i^m % ^ ^ m m :^ ^ m m ^ ^ . ^mm2o 

O-C il Tc -t- 5 r ^ {d J: 19 , aJ£ fiiS ^ij ^ t# fc o 

-<^fl^£iK^iJ^fflV^T. ^;^^^i^0. lmg-S/1 ^ tf ^ ^ 

20 1^ ^ LHSV=1. 7, 7k ^ / 1^ V =0. 3 ( ^ /Hi ) . j± 

9. 5kg/cm= . G. ?a ^ 370"^ CO ^ 14^ T -e . 182. M {31 L „ 



wo 00/48733 




PCT/JP99/00697 



29 

455^ PbI ^ B# -e , 0. Olmg-S/IT' 19 . ^ (O Wi ^ M A 
i# An U X V^ o o 

mmm 7 

5 ^mm t L X \± . M m m 1 t m m (D mm :^ m X h t\. t:: 

^ - ^ - T /l^ ^ :^ M, - — ^ m m 38 V h 

\^ tLWimmm. ( bsl «tE js a $ ^ 76cm) ^^vn^o 

13A (l2NniVh. G H S V = 3 2 0 h " M ^ ^ 2 0 0 |^ U , 0. 

KJ:i^AL, flJifiiitLfco JIft 55S ^ ti, >5f >^ ^S: S/c = 3. 0 , S 
?aiS 450t (AP) *5j;t/ 665°c (top) . ^;^?ffi;^O.lk 

*3 V^ T . to P ia ;K 190°C , ;K f£: ;^ 0. OSkg/cm" o 

^ T \^ ^ \^ m . mm- mm,^ (D mPf m\z. m % . m. 

^-^ 7V ^ ^ ^ V) ttj L fc o 

20 ^«ilt$^fltoPJc*3ttS;«f^^(7)i£^-g-WSSfilB^6tJ(^ 
m-& \^ t ^ ^ . 20 00 0H# ^ ii (- *j v^ -c ^ •fiiS ^ ^ 

fi{io.ippbi^/.TTfeo T. m m. ^ m. m m vt K m m. 



wo 00/48733 PCT/JP99/00697 



30 



t iH] ,^ v> s ^ M ^^ L T *3 <9 . mm mm. IE 



5 



10 



15 



20 



wo 00/48733 




PCT/JP99/00697 



31 

m CO m.m 

1 . ^ <t -a^ 4^ *3 J: T>* 3£ rpMb ^ ^ ^ -g- 1? ?g -a- t t /i^ ;^ y 

5 :i (D m m ^ XJ^ X ^ f:i =. ^ :t m ^ "^t ^ $ 

















-r ^ isi. 




2 . 




it 








1 - 


- 10 1[ f 


Eia r\f v. tjf^ o-/ P r3 <l ^ ^'t. -L — PLj -^tJa* /XTU IVtL Tn'J AS. 




o 








3 . 


m 


it 


^ ^ 


(D m ^ ^ 7^ m 1^ m QW- %n ^j. T (D ^ ^ 










-C 150- 300°C X- n 0 n 1 ^ 2 


fa m 






?ii?t 5^lJ (D 


M it :^ o 


4 . 


m 


it 


^ m . 


ffi foMb *3 J; 1/ T /i^ 5: ^ A -fb ^ ^ 








m t T 




± c 






. n h 


titiitm^m^i^s mitm - mit^i'^ - 


m it 


T 






^ mm ^ -/t . :l (T> mw^m \z. 




J: 


rj- 


/ * fc 


fi >r /i^ ^ $ -yr , $ b (c: 'J^ ^ L s 


# b 




mitm 












5 . 




it 


^ i!^ ^ 








1 — lOfi J 


t % $> S f S Jit: 3^ 4 IE ftg o flii «l5t ^iJ CD ^ it 



wo 00/48733 



PCT/JP99/00697 



32 

6. m <m m m <7) m yt ^ 7k m m m 6i^m <yo T <7> ^ ^7i<i 
M :^ ^ m. m LTi5o~3oo'c-efT p n 4 1. s \^ 
CO m.mm 00 mm :^ m o 

8 . yk m ^ it m m m /u It 0 . Q0Q5 0 . 4: t -s fi<7) 

10 9. H 0. 05~ 50atm, ^ 1 0 0 ~ 4 0 0 , 3g ThI it ^ ( GHS 
V) 200~10000h-'<7:)^#l?^j^;g:^T5ft^JS7^fc8{i 

^ tt 0. 0005- 0. 4 i ^j: ^ &<D7km ^.w^ ^ ^ ^m^m 

1 1. E ;^ 0. 05— SOatm, ^^100— 400°C, ^ m St (G 

Hsv) 200- 100 00 h - ' ^ {it= -e fl$i ^ ff 9 l# :^ 1 0 IE 
1 2. m ;^ ^ 4^ <Z) It ;t 4 5ppb (vol. ppb) T t 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/00697 



A CLASSIFICATION OF SUBJECT MATTER 

Int.Cl^ B01J20/06, B01J20/32, C10G29/16, C10L3/00 

According to International Patent Classification (IPQ or to both national classification and IPC 



B. FIEIDS^EARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl^ B01J20/06, B01J20/32, C10G29/16, C10L3/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Torolcu Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Keisai Koho 1996-1999 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EX 



JP, 11-61154, A (Osaka Gas Co., 

5 March, 1999 (05, 03. 99), 
Claims (Family: none) 

JP, 6-212173, A (Osaka Gas Co., 
2 August, 1994 (02. 08. 94), 
Claims & EP, 600406, Al & CA, 

6 DE, 69310324, E 



Ltd. ) , 



Ltd. ) , 
2110223, A 



JP, 6-256779, 
13 September, 
Claims & EP, 



A (Osaka 
1994 (13. 
59351, Al 



Gas 
09. 



Co. , 
94 ) 
CA, 



Ltd. ) , 
2110224, A 



JP, 5-508432, A (Exxon Chemical Patents Inc.), 
25 November, 1993 (25. 11. 93), 

Claims ; page 5, upper left column, line 1 to lower 
right column, line 2 

& WO, 92/00261, Al & US, 5157201, A 
& EP, 539433, Al & DE, 69120951, E 
& ES, 2091934, T3 



1-12 



1-12 



1-12 



1-12 



[x] Further documents are listed in the continuation of Box C. See patent family annex. 



Special categories of cited documents: 
document defining the general stale of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing date 
document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 



"A" 



"P" document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the inten^tional filing date or priority 

date and not in conflict with the application but cited to understand 

the prindple or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
" Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 
"&" document member of the same patent family 



ling of the international search report 
Line, 1999 (01. 06. 99) 



Date of the actual completion of the international search 
19 May, 1999 (19. 05. 99) 



Date of mail _ 

1 June 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/00697 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 6-228570, A 
16 August, 1994 



Page 3, column 3, line 
line 2 (Family: none) 



(Idemitsu Kosan 
(16. 08. 94), 



Co, , Ltd. ) 



1-12 



31 to page 5, column 1, 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



mmmm^- PCT/JP99/00697 



Int.Cr B01J20/06, B01J20//32, C10G29X16. C 1 0 L 3 0 0 



m^^'i-T<>fz.mmnn immm^^m (i po ) 



Int.Cl" B01J20/06, 30^20/^32, C10G29/16, C10L3X00 



e^H^ffii^^iii^ 1 9 2 6 - 1 9 9 6 

B:i^m</:^mnmm^^An 1971-1999 
B:^m^m%mw\^{ikn 1994-1999 
B:^m'mmmmWimL<tWL 1996-1999 



-r =3 y — * 



EX 
A 
A 
A 



J^Jii^^^^^^' ^^^P^^^*^^^tt)5. 3^ . 1999(05. 03, 99)4#mt* 

JPJ5-212173, k(±]^SKmm^^m2, . 1994(02. 08. 94)#fFf»^ 
<^teia&EP, 600406, A1&CA2 110223, A&DE, 69310324, E 

JPJ5-256779, A(±^^MKmm^m±) 13. 9^ . 1994(13. 09. 94) ^ttf^fff* 
(Dmm &EP, 5935 1 , Al &CA2 1 10224, A 

Jf\5~^^S^32, A(x^ryy..!riiA-/N^ r>7->fy^)25. 11>^ . 1993 (25. 11. 93)4^1^ 

sf^o^ia, m5w&±mmi-^Tmm2n&m. 92/00261, ai& 

us, 5157201, A&EP, 539433, Al, DE, 69120951, Ec&ES, 2091934, T3 



1-12 
1-12 
1-12 
1-12 



0 cffi3<7>gE#{rt>:Sc^75i^j^$n-rv>6o 



^^^d^^^ttTttjCD rxj 
roj Plitcj:^^^, S^^twW^-r^:^^ 



J: o r it 1/ ^ <t % X. ^ tv ^ 



^^r^TLTt 0 



19. 0 5. 9 9 



0 7.06.9<^ 



0^®if#i^;^ ( I S A/ J P) 
1J{SE#'^ 1 0 0-8 9 1 5 



03-3581-1101 



4Q 



9 0 4 0 



3 4 6 8 



^^PCTX I S A/2 1 0 (S2-<-t^') (1 9 9 8^7^) 








1 m^.mmm^- pct/^jp99/^oo697 


c mt) . 
















A 


JP, 6-228570, MmytmiMm^^^t) 16. 8^ 


. 1994(16.08. 94)^3B:M3 


1-12 



liiSCPCT/ r S A/'2 1 0 (M2-<-v^(^3(5g#) (1 9 9 81^7^) 



ep 



ts ^ m 



P CT 




{mS%. ffiJStT^IIjm40. 41*) 
[PCT18*, PCT^IIJ43, 44) 



®»^ta-§- P 9 9 - 0 7 


-^#©^gE*I^OV^TI*. ffl^!i«^^<^ilMii*n«l^(PCT/ I S A/ 2 2 0) 


P CT/ JP99/00697 


(0..^.¥) 1 8. 0 2. 9 9 (0.^.^) 





B^ss2«M;4M^^Lfcrwll^l^s8^^^te^£^f^I'JB4l* (pcti s*) <Dm.-^\c'^^'tiimx\^mH-r?>. 



5. m^^i-t 



6. igli^tti: t.l-^SStb5E!ti. 



[x] /£L 



I^StPCT/ I S A/2 1 0 (^l-i--^) ( 1 9 9 8^7^) 



T/ JP99/00697 



A. mPM<Dm-t^'y^w<D^m. m^Msv^m d pc) ) 

Int.Cl" B 0 1 J 2 0/0 6. B 0 1 J 2 0/3 2, C10G29/16, C10L3/00 



Int.Cl' B01J 2 0/0 6. B01J 2 0/3 2. C10G29/16, C10L3/00 



B :*:[lllffltr^<2i« 1 9 2 6 - 1 9 9 6 

B^m<^mmmmm'^n 1971-1999 

B *iaS^*fflff^^« 1 9 9 4- 1 9 9 9 

B^mmm^m^m'^n 1996-1999 



Jl^Uff'C'ffiffl LTtli^-r-'— ^ (-7=^— ;^cOiS1ii^, liSlcl'fi&ffl L/cffllS) 



;«7 7"=i'!; — * 



EX 
A 
A 
A 



JP, 11-61154, A (^RgS:»f1*^^1±) "5. 3^ . 1999(05. 03. 99) ^WW^ 

JP, 6-212173, A(^|55S:»f*5^#tt)2. 8^ . 1994(02. 08. 94)#m»3it 
(D^H&EP, 600406, A1&CA2110223„A&DE, 69310324, E 

JP, 6-256779, A {MRK^W^^m 13.9^. 1994 (13. 09. 94) #fFft* 
(D^H&EP, 59351, A1&CA2110224, A 

JP, 5-508432, A (x^yy-^^:jl;;l'-KT>5/ •'{>:!') 25. ll>g . 1993(25. 11.93)^^ 

m^(omm. m5M&±mmi-^Tmm2n&m, 92/00261, ai& 

us, 5157201, A&EP, 539433, Al, DE, 69120951, E&ES, 2091934, T3 



mm-r?> 



1 - 
1 - 
1 - 



1 2 

1 2 

1 2 

1 2 



TTJ Ill^ffi^BXI*ffi$feB^(C^^$nfc:5:»^T-fooT 

rvj !|^(;iP3aiScofo?):SciS^T-fooT. ^^i^Xfil^ttero i ui. 

J; o -Cii^tt/iJ ''i I' ^ t % ^ ^ H ^ CD 
r&j |wi-/-«-r V h7y 5 y — :ScSR 



19. 0 5. 9 9 



B^mm<f-!T ( I s A/ J p) 

100-8915 



01.06.99 



4 Q 



9 0 4 0 



iBgl&-^ 03-3581-1101 f^li^ 3 4 6 8 



I^^CPCT/ I S A/2 1 0 (S2-<— (1 9 9 8^7^) 



S^ffl^#-^ ^^T/ JP9 9/00697 









A 


JP, 6-228570, MiHytmmW^^^t) 16. 8^ . 1994(16. 08. 94)^35^3 


1-12 



1ll5tP CT/ I S A/2 1 0 (^2-<-v^<73igu#) ( 1 9 9 8 £^ 7 ^ ) 



PCX 



REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



For receiving Office use only 



International Application No. 



international Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 

Of desir€<^ (12 characters maximum) P99-07 



Box No. I TITLE OF INVENTION 

DESULFURIZING 
HYDROCARBON D 


AGENT MANUFACTURING METHOD AND 
ESULFURIZAITON METHOD 


Box No. 11 APPLICANT 


Name and address: /Family name followed by given name; for a legal entity, Juil official 
designcOion. The address must include postal code and name of couritry. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

Name : OSAKA GAS C30MPANY. LIMITED 

Address : 1-2, Hiranomachi 4-chome, Chuo-ku, 
Osaka-shi, Osaka 541-0046, Japan 


[ j This person is also inventor. 


Telephone No. 


Facsimile No. 


Teleprinter No. 


State (that is, country) of nationality: 

JAPAN 


State (that is, cotmtry) of residence: 

JAPAN 


This person is applicant | 1 all designated w all designated States except 1 1 the United States | | the States indicated in 

for Thr piiTposr^T of I 1 States ^ the United States of Amcnca 1 ] of America only | | the Supplemental Box 


Box No. ra FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal erUity, fidl official 
designation. The address mmtinciudepostal code and name of comttiy. The country of the 
addPess indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

Name : MASUDA Masataka 

Address : 1-15-1-605, Higashitsukaguchi-cho , 

Amagasaki-shi, Hyogo 661-0011, Japan 


This person is: 

1 1 applicant only 

1 ^ 1 applicant and inventor 

1 1 inventor only (1/ tlus check-box 
^— ' is marked, do not fill in below.) 


State (that is, country) of nationality: 

JAPAN 


State (that is. country) of residence: 

JAPAN 


This person is applicant ( 1 alt designated | 1 all designated States except r~l the United States 1 1 the States indicated in 

for the purposes of: 1 1 States 1 1 the United States of Amcnca I2LJ of America only 1 1 the Supplemental Box 


1 xl Further applicants and/or (further) inventors arc indicated on a continuation sheet 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf rTT] g^^j^i 1 1 common representative 
of the applicant(s) before the competent International Authorities as: ^ 1 — 1 


Name and address: (Family namefollowed by given name; for a legal entity, fidl official 
designation. The address must include postal code and name of country.) 

Name : SABGUSA Eiji Regis traticxi Number : 6521 

Address : Kitahama TNK Building, 1-7-1, Doshomachi, 
Chuo-ku, Osaka-shi, Osaka 541-0045, Japan 


Telephone No. 

06-6203-0941 


Facsimile No. 

06-6222-1068 


Teleprinter No. 


1 — 1 Address for correspoadence: Mark this check-box where no agent or common representative is/has been appointed and the 
1 1 space above is used instead to indicate a special address to which correspondence should be sent 



Sheet No. 




CoottnuatioR of Box No. Ill FURTHER APPUCANT(S) AND/OR (FURTHER) INVENTOR(S) 



tf none of the following sub-boxes is used, this sheet should not be included in the request 


Name and address: (Family name followed by given name: for a legal entity, fidl official 
designation. The adcb^ss mmt include postal coae and rtame of counSy, The country of the 
adartss indicated in this Box is the applicant *s State (thai is, country) of residence if no State 
of residence is indicated below,) 

Name : NAGASE Shin-ichi 

Address : 6-998-3-3-1227, Nakamozu-cho, Sakai-shi, 
Osaka 591-8023, Japan 


This person is: 

1 1 applicant only 

1 X 1 applicant and inventor 

1 1 inventor only (If this check-box 
is marked do not Jill in below.) 


Stale (that is, country) of nationality: 

JAPAN 


State (that is, country) of residence: 

JAPAN 


This person is applicant i 1 alt designated T~\ all designated Sutcs except r^-i the United States | 1 the States indicated in 

for the purposes of: 1 1 States | | the United States of Amenca \^ \ of America only 1 1 the Supplemental Box 


Name and address: (Family name followed by given name: for a legal entity, full official 
designation. The address must iriclude posted coae and name of country. The country of the 
address indicated in this Boa is the applicant *s State (that is, country) of residence if no State 
of residence is indicated below,) 

Name : TAKAMI Susumu 

Address : 1-3-31-204, Takami, Konohana-ku, Osaka-shi, 
Osaka 554-0001, Japan 


This person is: 

I 1 applicant only 

|X 1 applicant and inventor 

1 1 inventor only (If this check-box 
' is marked, do not Jill in below.) 


State (that is, country) of nationality: 

JAPAN 


State (that is, country) of residence: 

JAPAN 


This person is applicant r— | all designated | 1 all designated States except rrrn the United States | 1 the States indicated in 

for the purposes of: 1 1 States | | the United States of Amenca |X | of America only | | the Supplemental Box 


Name and address: (Family name followed by given name: for a legal entity, full official 
designation. The address mmtinclxtde postal code and name of courury. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

Name : OKADA Osamu 

Address : 4-17-7, Cncxlai, Osakasayama-shi, 
Osaka 589-0023, Japan 


This person is: 

1 1 applicant only 

|X 1 applicant and inventor 

1 1 inventor only (If this check-box 
' is marked, do not Jill in below.) 


State (that is, country) of nationality: 

JAPAN 


State (that is, country) of residence: 

JAPAN 


This person is applicant | — i all designated | 1 all designated States except (—1 the United States i 1 the States indicated in 

for the purposes of: 1 i States 1 1 the United States of Amenca 1 XI of America only 1 1 the Supplemental Box 


Name and address: (Family name followed by given name: for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

1 1 applicant only 

[ 1 applicant and inventor 

I 1 inventor only (If this check-box 
is marked do not Jill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant i~i alt designated i — i all designated States except f~{ the United States | — 1 the States indicated in 
for the purposes of: 1 1 Sutes | | the United States of Amenca 1 1 of America only 1 1 the Supplemental Box 


1 1 Further applicants and/or (further) inventors are indicated on another continuation sheet 



Form PCT/RO/lOl (continuation sheet) (July 1998; reprint January 1999) See Notes to the request form 



Sheet No. ..3. 



Box No,V DESIGNATION OF STATES 



The following designations are hereby niade under Rule 4.9(a) (mark the applicable check-boxes: at least one must be marked): 
Regional Patent 

□ AP ARIPO Patent: GH Ghana. GM Gambia. K£ Kenya, LS Lesotho. MW Malawi, SD Sudan, SZ Swaziland. UG Uganda, 

ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 
O EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 

Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 

of the Eurasian Patent Convention and of the PCT 
El EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 

DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT luly, LU Luxembourg, 

MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European 

Patent Convention and of the PCT 

□ OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d*Ivoirc, CM Cameroon, 

GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad. TG Togo, and 
any other Stale which is a member State of OAPI and a Contracting State of the PCT (ifother kuxi of protection or treamtem 

desired specify on dotted line) 

National Patent (if other kind of protection or treatment desired, specif on dotted line) : 



□ 


AL 


□ 


AM 


□ 


AT 


□ 


AU 


□ 


AZ 


□ 


BA 


□ 


BB 


□ 


BG 


□ 


BR 


□ 


BY 




CA 


□ 


CH. 


□ 


CN 


□ 


CU 


□ 


CZ 


□ 


DE 


f— 1 

u 


DK 


□ 


EE 


□ 


ES 


□ 


FI 


□ 


GB 


□ 


GD 


□ 


GE 


□ 


GH 


□ 


GM 


□ 


HR 


□ 


HU 


□ 


ID 


□ 


EL 


□ 


IN 


□ 


IS 


□ 


JP 


□ 


KE 


□ 


KG 


□ 


KP 


□ 


KR 


□ 


KZ 


□ 


LC 


□ 


LK 


□ 


LR 



Albania 

Armenia 

Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 

Brazil 

Belarus 

Canada 

and LI Switzerland and Liechtenstein 

China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom 
Grenada 

Georgia 

Ghana 

Gambia 

Croatia 

Hungary 

Indonesia 

Israel 

India 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People *s Republic of Korea 

Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 
Liberia 



LS 
LT 
LU 
LV 



Lesotho . . . . 
Lithuania 
Luxembourg 
Latvia 



□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 

Check-boxes reserved for designating States (for the purposes of 
a national patent) which have become party to the PCT after 
issuance of this sheet: 

□ 

□ 

□ 



MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 
SE Sweden 
SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR 
TT 
UA 
UG 
US 

UZ 
VN 
YU 



Turkey 

Trinidad and Tobago . . . 

Ukraine 

Uganda 

United States of America . 



Uzbekistan 
Viet Nam . 
Yugoslavia 
ZW Zimbabwe , 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit (Cor^irmation cf a designation consists cf thejiiing of a notice speci^Hng that designation and the payment <^ 
the designation micorrfirmationfises, Coi^nnation must reach the receiving Office within the J S-monthti 
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Sheet No 

SupplemenUl Box If the Suppiemenxal Box is not used, this sheet should not be included in the request. 



L if in any of the Boxes, the space is insufficient to furnish all the information: in such case, write "Continuation of Box No, ... 
(indicate the number of (he Box] and furnish the information in the same manner as required according to the captions of the Box in which 
the space was insufficient, in particular: 

(i) if more than two persons are involved as applicants and/or in ventors and no "continuation sheet " is available: in such case, write 
^Continuation of Box No. ill " and indicate for each additional person the same type of information as required in Box No. lii. The 
country of the address indicated in this Box is the applicant *s State (that is, country) of reside nee if no State of reside nee is indicated 
below: 



(ii) 



ifinBoxNo. H or in any of the sub-boxes of Box No. lii, the indication '*the States indicated in the Supplemental Box'* is checked: 
in such case, write "Continuation of Box No. H" or "Continuation of Box No. Hi" or "Continuation of Boxes No. Hand No. ///" 
(as the case may be), indicate the name of the applicant(s) involved and, next to (each) such name, the State (s) (and/or, where 
applicable, AFUPO, Eurasian. European or OAF i patent) for the purposes of which the named person is applicant: 

(Hi) if in Box No. ii or in any of the sub-boxes of Box No. Hi, the inventor or the inventor/applicant is not inventor for the purposes 
of all designated States or for the purposes of the United States of America: in such case, write "Continuation of Box No. ii" or 
"Continuation of Box No. Hi" or "Continuation of Boxes No. ii and No. ///" (as the case may be), indicate the name of the 
inventor(s) and, next to (each) such name, the S(ate(s) (and/or. where applicable. ARiPO. Eurasian. European or OAPi patent) for 
the purposes of which the named person is inventor; 

(iv) if, in addition to (he agent(s) indicated in Box No. iV. there are further agents: in such case, write "Continuation of Box No. iV" 
and indicate for each further agent the same type of information as required in Box No. iV; 

(v) if in Box No. K the name of any State (or OAPi) is accompanied by the indication "patent of addition, " or "certificate ofadditioru " 
or if in Box N o. K the name of the United States of America is accompanied by an indication "continuation " or "continuation- 
in-part "; in such case, write "Continuation of Box No. V" and the name of each State involved (or OAPi), and after the name of 
each such State (or OAPi), the number of the parent title or parent application and the date of grant of the parent title or filing 
of the parent application; 

(vi) if in Box No. Vi, there are more than three earlier appHcations whose priority is claimed: in such case, write "Continuation of 
Box No. Vi" arui indicate for each additional earlier application the same type of information as required in Box No. Vi; 

(vii) if in Box No. Vi, the earlier application is an ARIPO applicaiion: in such case, write Continuation of Box No. Vi", specify the 
mincer of the item corresponding to that earlier application arui indicate at least one country parry to the Paris Convention for 
the Protection of industrial Property for which that earlier application was filed. 

2. if with regard to the precautionary designation statement contained in Box No. V. the applicant wishes to exclude any State(s) from 
the scope of that statement: in such case, write " Designation(s) excluded from precautionary designation statement" and indicate the 
name or two-letter code of each State so excluded. 

3. if the applicant claims, in respect of any designated Office, the benefits of provisions of the national law concerning non-prejudiciai 
disclosures or exceptiotis to lacic of novelty: in such case, write "Statement concerning non-prejudicial disclosures or exceptions to lack 
of novelty" and furnish that statement below. 

CONTINUATION OF BOX 1S3D.IV 

Name : KAKEHI Hiromichi Registration Number : 7651 

The same address as box IV 

Name : OHARA Takeshi Registration Number : 8642 

The same address as box IV 
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Box No. VI PRIORITY CLAIM 



D Further priority claims are indicated in the Supplcmentai Box. 



Filing date 
of earlier application 
(day/month/year) 



Number 
of earlier application 



Where earlier application is: 



national application: 
country 



regional application:^ 
regional 0^flce 



international application 
receiving Office 



item(l) 



item (2) 



item (3) 



I I The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
— of the earlier application(s) (onfy if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as itcm(s): 

• Where the earlier application is an ARSPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was ftlea (Rule 4J0(b)(ii)), See Siqjplemental Box. 



Box No. VU INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 
(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen: the two-letter code may be used): 

ISA / JP 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority) 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No. Vm CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 



5 

30 

2 
1 



Total number of sheets 



38 



This international application is accompanied by the item(s) marked below: 

1. (3 fee calculation sheet 

2. □ separate signed power of attorney 

3. □ copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority documcnt(s) identified in Box No. VI as itcm(s): 

6. □ translation of international application into (language): 

7. □ separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. □ other (specify): 



Figure of the drawings which 
should accompany the abstract: 


Language of filing of the 

international application: Japanese 


Box No, DC SIGNATURE OF APPLICANT OR AGENT 



Afexr to each signature, indicate the name of the person signing and the capacity in which the person si^(f such capacity is rtot obvious from reading the request). 



SAEGUSA Eiji 
Seal 



KAKEHI Hiranichi 
Seal 



GHARA Takeshi 
Seal 



1. 


Date of actual receipt of the purported 
international application: 


For rccc 




2. Drawings: 


3. 


Corrected date of actual receipt due to later but 
timely received p^>crs or drawings completing 
the purported international application: 






1 1 received: 


4. 


Date of timely receipt of the required 
corrcaions under PCX Article 1 1(2): 






1 1 not received: 


5. 


International Searching Authority . . ,p 
(iftwo or more are competent): l^A /•-'^ 




6. 1 1 Transmittal of search copy delayed 
1 — 1 until search fee is paid. 





Date of receipt of the record copy 
by Che International Bureau: 



For International Bureau use only . 
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PATENT COOPERATION TREA^^ 

PCX 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
P99-07 


SeeNotificationofTransmitlaloflntemational Preliminary 
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1. With regard to the elements of the international application: 
the international application as originally filed 
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the claims: 

pages 

pages 
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the drawings: 
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2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 
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I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
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contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 
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This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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2. Citations and explanations 

A constituent combination of the steps of obtaining a copper oxide-zinc oxide mixture molding, 
impregnating the molding with iron and/or nickel, calcining, and reducing the calcined oxide using 
hydrogen is neither described in any of the documents cited in the ISR nor obvious to a person skilled in 
the art. 
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